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(57) Abstract: An active tube and an active tube system, where the active tube is constructed so as to be bendable for orientation, 
allowing the extent of the bending to be controlled to enable the tube to be easily inserted into a place where it is difficult to insert 
the tube, and where the tube is operated at low temperatures at which the tube can be used for inspection and treatment. An SMA 

QC coil (21e) is wired along the outside of a tube (21a) for a working channel to construct a bending mechanism (21). The bending 
mechanism (21) is inserted into a tube (25) for an outer skin, the tube (25) containing weights (22). The head section (2) of the active 

1^ tube (1) is constructed by installing a head chip (23) on the head side of the bending mechanism (21). Further, in the head section 
(2), a body tube (4) is communicated with the tube (21a). A wiring (21g) is connected to the SMA coil (21e). The wiring (21g) 
is inserted through to a rear end section (41) of the body tube by a wiring channel (4B) of the body tube (4), enabling the bending 

jj^ mechanism (21) to be driven from the outside. 

~ (57) Sffi: Sfc**Btt**T*flttl*£frlV B«a>«*l^et!WLT»AH«tt«Brlc»LT»»lc*A-e** 



O *)l,mT=L — -J (2 1 a) (D^flC^otSMA^^ 



WO 2005/055818 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll lllll lllll Hill llll lllllll llll llll llll 



(74) ft 3 A : W- LlJ — * (HIRAYAMA, Kazuyuki); T 

1600022 m.j&mftm&$i\m 2-3-10 $ftmm& 

tf 6 PK Tokyo (JP). 

(si) nxBr*«attiMKtu ±xa>mm<DmMmifi 

rTUB;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) »£BU«Sa>ttl*IRy . ^TCDa^CDjSUKSII 
^RTffij: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 



SD, SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

- BBfls««* 



(D^^>x;- hj £#B„ 



;U (2 1 e) £ElftLT]BAttflt (2 1 ) *m&-?Z> 0 (2 2) LfcttKffl^i--? (2 5) flic 

Sft«« (2 1) £ftA-T£o f LT, Effl$M* (2 1) CDftNHircftMl^^^ (2 3) ZmMLXmWlT 
(1) ftftttffi (2) t-TSo *fc. *3SS|5 (2) IC. r?-*>?T (2 1a) IC*{*^zl-^ 
(4) £i!iI£i±<g>o SMA^jb (2 1 e) fdfifcS (2 1 g) ^^-T^o -ODIBfcS (2 1 g) — 
Zf (4) (DiE*ffl^^*;U (4B) -e*tt^zL-3f<Z)^S5ffl5 (4 1) ST'S ifc « , BABflt (2 1) £H 

»^&B«iRriiBfc-r*o 



WO 2005/055818 



PCT/JP2004/018855 



m m m 
is^ffl^i3*5^-c^ r^#^^^t>^o> Bffii#^^^iir« 

—7* 1 0 3tfIlt^^o *^-7^;H 0 0f7)ft5fe^^^. ^y7"l 04^i 
=$-*.—-? 1 0 5 iil^LTl^o 

0*AK4^ttP^^AtS. XllST(^^TiJf-fiH 0 



1 



WO 2005/055818 



PCT/JP2004/018855 



;H 0 0 ZffiA-t&mt^ ■h'r—^fr 1 0 0 (Dft3&lz£>tf%M 1 0 2 tefFffl?" 
fr-ar-rif A-f"<5 £*fe & % %> o 

$ jfifl^ 3^K3Bti^fe (Shape Memory Alloy: J*Hn TSMAj £fBt" 

> jfaWW^A^t^cfc^^b/'c MIF (Mult i-function I 
ntegrated Film) tm*^-*^^^te&*^-'7im 

WS^-sma^^-m^a^^o -etT, sMA7^t-tiii 6 o 

[##rF>tIU] Hironobu TakizawaftM £ "Development of a Microfine 
Active Bending Catheter Equipped with MIF Tactile Sensors" IEEE Intern 
ational MEMS' 99 Conference, 1 9 9 9^1^170 

LfrLft#£. ^»J»*^-x;H, o 0£J*A1-<5l8k SW^Gt^'Nt 
ft if-ej¥A#ffi«>'CHmftiI-£ & * *5 > a WSWfi:* t*#A^"« * -e^BtHS^^ 

ft< -mft£>fttvfc#>, ffi^otfeSfiit^titfi^^, fcv^R 

1 0 o ©3f AtS^^TSHftJ^dti. #Ae^f^#ffi*-&*3t-©^i^lBI* 

^m%itm$ffixMfcmzft<&z-tizf£t)^ ftt^iftK ft^= s&k^ * 

;KDjf AMBf ^MlT* § ft ^ © t:\ * x — X ^©JfA&S?® ttft 



2 



WO 2005/055818 



PCT/JP2004/018855 



^t^;^t T^ffl f ^ -7 -4- v -v * ^ i -7* £ > ±137 > ^> 
* * frm* teft^ T@B1£ lfeSMAn^;l/i, ±137 > ^ v * 
^ a. -7* £±13 SMAn^/l/t ^— # £ Ltf©^ Lfc— R±tf)g| i: > 
±137 > 7^ * * ^ffl ^ a. -7* £ ±13 SMAn-f *^7?±£g©^I 

--7 t-frbtzz, tm=?- i -7^*?^t. ±i3*#^ i -t 9 ^ 7 — * > r 

l*JggW)fi £ > - ©fii £ £ & ^±13M MM£©fl^ fcfcBHI" 5 ft&ffl ^ * - 7* £ 
£?£L<«. HulB*^ a. -7*<Z)5feMJ IZ «u ^ - y ©^JH (-Hit CD?i 



3 



WO 2005/055818 



PCT/JP2004/018855 



*^©sij^iiii^<j:n«\ 5fe»^> - ® 5fc« izms ^w^- ^ 

m&tz&(v^fr->Bt>£ Lm^-Y*^&.tf%nx^ ±mmm^Bm^r^)v 
dz.tx\ ffix^m^MmKtti-&mxm*fa±ir& 0 ttz, 



4 



WO 2005/055818 



PCT/JP2004/018855 



> £ £ $ T t * lb— y £ ^ t> fcf— 3 >U& ^ bt7-^rV^fflfa- "7*1*1 

tfxmm £ ft*— fcf© U > ? — M<d u > ? iz%& b-ry-^r > ^ * * 

ffl^^-^Wt-jlMii-e^mjl^MJ^br. mffBSMArW;!^— fcfcay >?co 
^•/NI7L(3#®$ftT. ±3Ba§vW^IK»$ft*C^«, ^©<«^J;0. SMA 

/iMM«^^^^ffl^^-^^®^^^^mjB^M^ft-r^* £ £ <h*@ 

* b < BUfB S M A 3 ^ U > ? ©ffl— <£>/NI?U3 «t xm V>?(D 

H— ©/JvgSFLteWjffi $ ft* £^-ifu U > 7 0>hu3§&"?#t 0 bT. mV>? 0)W>— 
®/J*jl?U5 <fc tf^ U > ? <©/jN@?L^Jf ffi^ ftT^H£ ft"C^* 0 H 
fc«fcD^ S MA3>f ;W0||»* U > ^ SMAn^;l/^©il[aD 

o 



5 



WO 2005/055818 



PCT/JP2004/018855 



^/JWiDl'J >9<D&/\\ffillzmMistix^ fflgmfr 0?E£ftT@3$S$ft 
77 _^ y ff=f. ^ % } y, t . JSMMfttf) s M A n a Mzmm £ ft £ BB3i£ J??I $ * 
«fc 0 > M®A^fl5^/rLTtg|t)^^-y(DM««^»^-^'i) - 

0 2«. (a) «fgS&^^--7^»^»^lH> (b) 

H13«. (a) (b) tt®ffl«M»©Bfffi0t?**- 



6 



WO 2005/055818 



PCT/JP2004/018855 



m4te> 03 (b) (DA-AmizftiWffim-e&Zo 

0 9 3>bn -;bxK »y ? x tfXS^n «y ? 0-e& ^ D 

0 1 2 hi i i (Dfomnt^\<Dmm(v—m*^mmmm~?&&c 

o 

0 l ZK^3 8tC0^mbfcTOT% «&§|3£®ffi£l3 0° tnJMS-tf 

02 0te> 8 0 C©7K^ftL/c^H^\ 5fe3SSP*JSft^4 5° HUMS* 

022^. ^mn<Dmw^^^io^—^)V(D%^(Dw^wmu^^o 



7 



WO 2005/055818 



PCT/JP2004/018855 



2 ^jl^/cf^^^-y 3 3 ©jSMMg 2 1 ^Mfp-T^) ^ > b 

n-M^n 1 0 £^t>ft& 0 =i >bn-M7^X 1 0 ¥^-e^#oJ 
jt£ftn > h n-^Xf^ >y ? ft if <DfaJfaA#SP 1 0 a^gP^^LT^^ 0 

fc^few 2 ^ . 2 ©^ag^^a-r y 4^?.^. 

^ — y 4 (Dmtisffl 4 1 x.—-f 4 ;(j>$i^ ^^M^- L 

ft&y— ^V^i^M A*u EUffl^^M B $#fa-7*4®« 

2(d^^ihi^^) { 5> (b) itm^^--? z<vftM5(vWfWm~i?&&o nesb* 

^1;lt^ 0 in 2 (a) f^-r £ ? ^ t^^^-y 3o«gp2(±. jsmi 
i2i^ mmo < u >^<z>& 2 2 2 5 

3 ^1-^1213 (a) (b) -efliltSi^^ 7-+>^t^^ffl 



8 



WO 2005/055818 



PCT/JP2004/018855 



2 (D9t$M felt, v v ^ * ^ * -7' 2 1 a bT5fe«l 

^ 3 ^>b^a-7*2 4^Ul^o ^rbT. va^Vbffl^a.- 
7* 2 4 CD^)U IZM*^ ^-7*4 ^^-T & o £ n ^ £ O > 2 ^ - 

02 (b) (^t-J:^^ lflD^ffl^tt, Br£©iaffll*IIW"t:«R 

7^*;Uffl^-7*2 l a^MM«2 l«t*SMA3>f;l/iitH*fc 

>^®»2 2Hl§J:M«l^a-7 2 5 #3B#W teStS $ nr ^ & „ ft 
gfflfa-72 5<75jfe«J«. «^v7°2 3 0t^77>^2 3 atf)ftMI 
MfcS^U ft&ffl^-7*2 5 ©gfeSSKHiei. ^3^f>»a-72 4©ftJH 
fttmert&o ±fBU>r^CD^2 2(iiMXT>l/Xl^t), ft&ffl^o. 
-7* 2 5 tefiaj y n - > ^ a. -7ft £ ^ * £ * * o 

0 (a) &««#2 l©— SK*«Bn?*>0. (b) 

2 l <DWmm"Z&&o H3 (a) ^-r«fc^l^ luU >7 2 l b*?J:t>^U >7 

ry _ + > ^ ^ # -7* 2 1 a ©SfeSBHHi M^y? 2 lb ©7v?£?L 2 1 

dtzfl$I£*U M^n/-c|u^|5^5fe^^7 7>^2 a«t^. 
7 -4>^ t ^^ a -7 5 2 1 a©«fi«. &U>?2 1 c©7v«L2 1 

d c^ff® $ n> # ® $ nt^&^tmMm^ 7 ^ > 2 b l . a -r > 



9 



WO 2005/055818 



PCT/JP2004/018855 



03 (b) izTrfrz*}^ m-mnmmisfcSMAu^ )i2 i ty>^ 

2 1 c O^— CD/NI?L 2 1 f (o#®$n. huU 2 1 b<£>fg— ©/NI7L2 1 f 

»; 2 i h <DW>—(D/bmi2 i f «®^n-rtro^$n. tuu 2 1 bo 
W—(D/bmi2 1 f tsa$tiT> *f[Rif 2 1 c ois?- cd/ni?l 2 1 

f izWMZti&o ^IT, SMAn^;l/2 1 e©M$Ste\ B'J^MK. 0>Rk£$e*i 
£tiT^& 0 ^2 1 j ©M^Ci:. tuU 2 1 bi3«fc^U 2 1 c c^Hl 

<hias$n^o ^2 i ^»;>^2 1 c^-^v^-f 

^^fa-7*2 1 a^*^@*-r^>^*^j2 1 nzmm-f%&7^ 

04^ 03 (b) ©A-A!U£ftHilfrM0-efe& e i/Tt^j;7{^ i'JV 
? 2 1 b&cfctf^y 2 Ictt 7-*V^t^;l/ffl^a-y2 1 a£:|iKffi 
-f%j<mV2 1 d#— ot, SMAt^ILfcSMA3^;l/2 1 e £J¥ Wt&'h 

±IBJ3ffil#|2 1 IZ&^X^ SMAn^;l^2 1 e c7)0od±T7jIrI«^ 2 A*« 
. HUU 2 1 b^J^^U 2 1 ct?ii$nT^5„ 1-^tDt>> ^2A 
t±^l^«, Z<Dtz*b^ fr&2 l j W~+>:7>-^;i/ffl^-"7*2 l a 
^9\*m%^^--?2 5^jSffib-^1-< U ^«2*^bM^S?tib^i 
£ t)^m&t bW& 0 £<M;r. SMAn^;b2 l e (Dmm&J&JKfiM&^M^ 

&mML*(Db<D*m%.^ fr-?^ SMA^;b2 l e <Dmm<D%M 

0 3*?J;r/0 4 ^LfcJSEMS2 — 2f£C7)SMAn^2 l e£ 

l 0 



WO 2005/055818 



PCT/JP2004/018855 



mV >7 2 1 bfflijt?— Elfc^O^gbfc^-t?^^^ giK-SMA^ JU2 1 e 

mv 2 i b tty 2 i c^n^r«0ir^tTseiLTfe «tt\, 

SMA=i^;lx2 l e^ffiJlbT. fflRilJf OiELT 4> <fc^. «fc 0 > 5fc 

W2*Iffi^<n^Wt«. oOtt> -$©SMA3^^2 l e(D 
faft V > 9 2 l c (D^W^ a. 4 #J{3 {±J ^ «fc -9 lunoAW* b 

£<M£te> lS*©SMA3^f^2 l e»W(i:ElttfeJ;^„ f^fc'fe 
. JSffl$lf2 ltoimiljfa&ffl&fifttir&tiM (El 3 (b) ©A-A»)I$tM 
) te*5\,>t\ #SMA3^/I/2 1 e|W|±^\ JSMM 2 I ©^Dill3MtTS^ 
K;itff^£ft*J: , 5 [-SItTfe «fcl\, 09*.fc? 3*CDSMA3^f;l/2 1 e £BBS§* 
1-£J§1^«. ^SMAn^;ix2 l e[3]±^jS«ffi2 l O^DfA^MLT l 2 

£ 0 ^©ii^SMAn^jl/2 1 elimV >2 2 1 b *5<fctf&U V 9 2 lcffl"? 
#1^ $#fa-7'4(^l^Pm o HI 5 ^ -y 4 (A&SSgB 4 1 

cD^iiTMin. is 6 teia i (DB-Bwuzffi*)mwmxfo& 0 *ftfa-"/ 4 

S^IrI^S-pT. 7-+>^t^iMAi, SBII2 1 g^M1-^>lHOT^ 

^-^rVT^ + ^M A^*#^o.-7 4 4©^MI^©rB^ »7-+>^ 
4 D©M^^>bffl^*;M D£ OlI^/h^ffiltffl^i^M B*5<fct>V"S 

1 1 



WO 2005/055818 



PCT/JP2004/018855 



ttfcW-r&a&tt^J^U ^©WiUWiH v/«;n->^?3lT^^> 0 

ffif t^/M DO^M4 1 (IH ffl©3^ ^-4 B 1 , 4C1, 4 

D l^f^nt^^o r7-*>^-f*;U4 A<Z)«{-fe^=t^^^~^ 

^^-4B1 tltH — 3tftf»l2 1 gUiMJ^ir^/^v'l-y *f 

)V- V 4 2 (Dtmffift^ (3^»J 42aft ^t?H« $ ft 

3ocDr±AP4 2b*«$nto-l (|H8#M) „ ClftfcJ:^ ^;i/-> 
flf £ * Lffl^ i» * ;V 4 C £ tlfc^m^ ifCD^«> 12 7 ^ 

o 

9ct\ 5fe^P2©jSM«2 l£i|&*£rr£„ -rft=b%. 03 (a) (^-TJ: 

2 l b^S?L2 l d'l^Jlt-^o 7-*>?*^*^ffl^-7*2 l a 

©^MiJ^^I"^^^ K&U 2 1 c£-7v?US2 1 d^jf®-T^o i&^-JS 
DT, fuU 2 1 b*5<fctfl&U 2 1 c i7-+>^t^^^-7'2 
1 aCD^M^^MiJ^^^Hltfel-^o SMA"eSMAn^;U2 1 e 

%4mi-%o SMA^;b2 1 fliRtf. Ultfi 5 0-1 0 Ojunu ^MI2 

0 0- 3 0 0 »m(Di>(D*m^Zo ^tt, 2 1 c ©f|-<Z)/Nl?L 2 1 

f{3SMAn^;l/2 1 etf)-$s£JMU ituU>?2 1 b ©S|-<£>/Mi?L 2 1 f 

1 2 



WO 2005/055818 



PCT/JP2004/018855 



iz.mm.i-* a mru 2 1 b (Dm— 2 1 f izwm^sua^ 

J )V2 l e<Dftm*%t O^gbT. tuU V? 2 l b (Z)^©/Ni?L 2 l f l^Sll 
. t^U >2 2 l cffli- (Z)/NS?L2 l f {3if?l1-«5o SMAn^;b2 l e©SS 

. 1-^ib^ mv>?2 1 c#j©m^*. !&^zmvxmv>mm£mwii-& 0 

-ebT, ^2 l j ^-^V^^;^^-?* 2 l aOS¥^[Rl^0o 

-omu huu 2 1 b^f-)i^^2 1 j (D^mm\Hmmt^m^ ltbuu 

>^2l b CD^IJM^I»f4(Z)^«iJ 2 l h^feo ^»'J2 l hT*7-^>^ 
=^^ ;l/ j3^_ 7 * 2 l a, ituU V? 2 l b, SMA3^^2 l e*5J:t>?1^2 

1 j m±*mmi-&o mmizi^x, m 2 1 C ®^^S2 1 j <vmm 
M^^L.-ctu 2 1 c c75iM'M^«»jt»ij 2 1 i m 

mm 2 l i-e7-+>^t^^ffl^a-"/2 la, t'J>^2lc, SMAn 
«f;U2 l e (£fck£S3j&2 l g) isJ;lW&2 l 3g*#J 2 l 

h, 2 l i itt, i^V'Jn-V^t^ili^t^ 

MM*ff2 l ©«ll^77>y2 bco^Mi^. i?3>fVHfx- 
7*2 4^tT, f Si^77 2 b t ^ s > bfflf 2 4 CDmHMCD 

\HmW £ *WM\i<nW^M^fe U £ ft-e®ffitSM8 2 l #S&#3:t £ ft & „ 

0 2 (a) iZ^T^OlZ^ m&3LXtzm$3tiSm2 l ^ffl^^-y 

2 5©ft^^#Au M*ftfit2 n^^>y^2 3*8*-*-*. -rtatt, 

ftM^v^Z 3©«i^77>^2 3 aCD|*)M]ffi^> 7-*>^**;MB?- 
ft-t5\ tg^^-y 3cD$fe^2*M^$ft^>o ft3»2<Z)*l?£te. tflJAfcf. 
^tt, flBI&^a.— 7 3©5fc$»2CDSMAn-f;l/2 1 eOWjft^ ^Wfc^a. 

-7 , 4©geifflft^;M B(3»ji$ftr^^@H^2 i g ^^ffl^^tris-a-^-a: 

^©giJ©@HH^@H^2 1 g ^-8-£^£o ##^-7*4 £$te3SSP!2 

m £ %WM&<&^imM~Fi^^mi~%> z:tiz&<o mwj?*.--? 3 ^^-r^o 

1 3 



WO 2005/055818 



PCT/JP2004/018855 



m 9 t±3 > b n— ?X 1 0 ©ii7*n <y ^g|t?*S„ 3 > h n-;M?«y 
£ 0 ^(Z)M^(-cfc i 5^«2*jStt$-(±^o flRtf. 0 9^-r<fc^l^ 3>h 

$M£2 l t^b-C0JWS^-^ttl^1-^$'JW I0bi> MSUSB l 0 b tefcfL-C* 

mm^nomm^i o c tzm-tZo wa^i o a&> 

S M A 3 ;b 2 l e ^©jfflEti^ ^(D—Wal^Wi^ tltzMMWfc l 0 d b © 

ffiWMfcf&iflna^? loeia i)$iits, ^©tfi^sid lodi vximm^ 

Wft^FF l 0 e tlW7-h7>yx^-»§ii^#§o 

ftib\ 3 > h n-;U*Ky niO co»PAyt7§|3 1 0 aO^b 0 (-> 3 > b n- 

JgfM*2 l t^1-£»P^£ bt, ^JV^mmn (PWM :pul 
se Width Modulation) #5££flHv£ £ PWM 
^^fflt-Sitl^^ SMA3^;lx2 l e^OlIUKilfltl^^ 
^^ll^br. SMAn-f;i^2 l e^<DMM\z&&M!ffi£fflM&£&1l& 
*)M-to ^ti 1 ), SMAn^f;V2 1 e 0>MJK£#PftJU JSMM$f2 K tH> 
T 2 * CD ©©SJKfcjflfMT? £ £ o * fc, 5M©B$IHJiJ->f ? ;K07*a- 

m 1 0 3 > b n— ;l/*Ky ni 0 ©MiPA^gP 1 0 a £ LTCD3 > h n- 

> h n— ;UjKv niO ©011 1 0 b teA# U ^»A^(-JSDT^JW-? 1 

1 4 



WO 2005/055818 



PCT/JP2004/018855 



Hit 2 1 jWffl L.5fe5^|3 2 1 0lW^-E(W§o 

££T% SMAn>f;U2 1 e liMMlz <fc 05&W£tf<, HI 1 OteavT <fc 5 ^ 
jm««2 Hi. 7-+>^t^Wa-y2 1 a£fl*&2 1 j fu&£ 
fuU 2 1 b*5«fct^Sfey >7 2 1 c l?liSn/i:SIS 2 AW^-efifc ?»n 
. ££^> ^2 1 j 5 t©K©^2B^^m^i5«>?> 

2 CDflSBteffilBi 2 A, 2B*Jffett> ^2 1 j ^>7-* V^^Jl/ffl^ 
-7 2 1 a-^&ffl^-7*2 5*jSffib^1-< U W2«bMjl 

SMAn>f;V2 l e0$m*fMW^^ 6 0 

o 

Il:#^ilfa-7'yXfA l t£l&^-7*3 afc^S3A^^ 
*o HKf^— 7*3 att. H— (DWmtemzmW]?- * -7* 3(7)7 -*>?^* 
/bfflfz-7*2 l ai^ I*tflit5£. *^a-7 ( 4©7-+>^t^;H A 

=^-7 3 a tf^M 2 fcHSgStlftlA, -ttat>^ I*l»t5«, ##^0.-7* 
U T Will 5 © # * ^ t m 0 > S^rll £ Jf A L 0 5fe^§P 2 £ ft Wt) * "Sfc ^ tti b 
012^011 ©Will 5 fctiJBiJ©W^S»(Z)— ^Jt^t«ifflHt^^, 

1 5 



WO 2005/055818 



PCT/JP2004/018855 



g|l 2f^L^ft»t5 lOiflUCtt, ^77^f^WiCCD (Char 
ge Coupled Device)©J:^ ftjfc&lfcfft ZfrZtZ&W&T^h 
ft 5 at, MtA^5 aO«rtr*JR&-*1WR©M^ffl^-f h#>f F 5 b 

(Light Emitting Diode) 

o 

t^-r^i^P^^-r^o z<Dfc&m±, 9^^w°2 3A©^ 

C C D <D X -9 ft jf {tl£gft £fr h ta & MiMAtlffl 6 a t . j@#A#SB 6 a ©itu/j 

^®^7K^#A1~^iiA^^Ifc^ !*tf!ft 6 <73i!u{i®M#AW<£5Wf- 

£ n-e. ®#A#SP 6 a c±C C D -eteft < , fg— <Dj&m<D 3"£7t^ 
-£ffi^T. ^1«i®#«^£BbT& cfc^o L E D 6 b (Dftfr 0 l^- 

h F^^T]®#Ayt/§P 6 a mfyj ^M^-T J: J; v\, fc*5. 

l 6 



WO 2005/055818 PCT/JP2004/018855 

14. ^4fc^Pfl»?>tEi&^^-7*3 a, 3 b AbT^^JtbB* £ft 
til 1 (DtHP^fe^lilF^l 1 afc^S^&^fc^bW*,, ^©^P!S|5 

i i a imiz/hz <ffiAmmteMffir»&& 0 nnm^mx^tctm^^--^ 

3 a, 3 b©^3«. mmwptfms, 5 1, 6 ©»5^IlHiA#§P 5 a , 6 

afr&©iM*^3&S3 Aft^T*|gilLft^£. nVba-MVni 0 (D 
»PA^§H 0 a^#1-^o »PA^IH 0 a©Sim-«fcO. ^1-^3 

(^[Rict-rt^9 1 a.-y3 a, 3b£#Ui«>> 1 2 fltzifA-r* z. tifi 

It »a-y3a, 3b£Ml l^e>$^»^MI^I(-#A$tl^M^LT 

mWj^^-y* 3a, 3b (Dftfflffi 2 (om&^^^-y 4 (Dmmi^mm 
$nTv>*^;u-v4 2 £18 £]£U UMl 3 a^;w>4 2 £tgM£«o 
E (ZV^l/- > 4 2 WJgm 1 3 a fcjgJMtf-* - ^ ^> t&l^ a -~f 3 a , 3 b (D% 

iOW, i-0fMT«Uc<J:^^ §^^5, 5 1, 6© 
%$kom^ A#§B 5a, 6a*& ©H# * ^tt^S 3 A ft if L ft 3 
v b n -;U)K«y ^XlO <Z»PA#g|5 1 0 a £J*ft1-£. Z.(Dtz^ mUXtlU 

1 7 



WO 2005/055818 



PCT/JP2004/018855 



1 0 a<7)J*fF£J:»K f&l&^-"7*3 a, 3b<Z)»2«n o #lRk£. 

^CCDteZcDM&m^frbte&M&AjjffiS a, 6 a^»2t^ltW 

fjl— ©^ffl^M^J:^— Wli^SAtT* 
^mij^^-^3 a, 3b^HU^t-^Lfc*>CD^ WW»A^T^*^ 

*©SMA3^^2 l e^^a^ Jgft«SM£ 2 l <D%ffi\ztt LT&gcfc© S M 
A^;l/2 l e^M^^SagUT. ^-SMAn^;P2 l e ^SMflDi&^T? 
<L £ -£\ ^IrKz&SW 2 ^JSffi £ -tir ^ ^ ^ t £ „ £ GDJ^mteu 0Jf PA^7 
0 a«. #>Jx.^\ SMA^;b2 l e cd« ^ |W|^(Z) X ^ ^ K^fl§lJflf$M?££ 

ifr^.3.--7*3te. Mtt«^2 l *P*3StL/£5fe5SSP2 »2©^3»^t 
§^a-^4^^f>^^T^^ OTi5, 5 1, 6£\ ?M*^-7*4cD 



1 8 



WO 2005/055818 



PCT/JP2004/018855 



mB.mZ> 0-100 /im^^^ • f^V^SMA^l^ ^1 2 0 0~ 
3 0 0 ^mCDSMAn^;b2 1 e fcfPglbTjgMMfl 2 1 ^ffl^T. 5fe«P 2 
fcfFSI L/Co £ © £ ^> 2 $ itm 4 0 mm. 6 mm-e& fc 0 ^ 

. 5 V, ^;bXjHHfl8 6 . 2Hz»/N°;bxai±-t?IEIt)bT. ^-^-TJrb^^b 

^•efeo/c„ 3 v h n-^f'f «y ^© U/^- 1 0 B *7cliltu 

HI1 7fr ^^-Scfc^t^ 7 , a-f>fJtA«4 0%T% **1 1 0° £T?JMT? 
— *>^*#;l/ffl?-*— 7 2 1 a [IIS 1 . 1 4mm©M F^-f ^-£51 

Kua^iai^^-rHT?**- m^T^.-^^itKm^.^mmm^ o° , 4 5 

0 , 6 0° i:ft*J;^SMA3>f;i/2 1 e^®*^^T. #3B3B2 ©ft&ffi?- 
2 1 e©IBI^*e«S^'5tarof^U JI#a*H-teii2 2©^(D^ffl^^-y 

?L%>mm, mmft^d o\ 4 5°, 6 o° (Dm^^ -tn-en. 6 o#\ 4 

0#\ 2 5f>t$)^ut«^o 

HI 1 9 ~H 2 *i& 3 8 °C C07K(«b^MT% 5fe^g|5 2 ©JgtfWi £ 

1 9 



WO 2005/055818 



PCT/JP2004/018855 



„ ^ti-eti> 3 0° > 4 5° > 6 0° ^@ft$-&fei:^03feSSSP2©^MME© 
l°CT— 5° ^«»^m»4 2t"e-tt§o £fc 

tm^^-'f 3©»2 0iii;n ^m^o^^aomivK^ 

o 



2 0 



WO 2005/055818 



PCT/JP2004/018855 



m * (o m m 

-7£. 

j^ry _ + > ^ v % =f- a - 7 (^0 o T@Bf£ bfc S MAn-f ;i/^ > 
±157 — * > ^> * # ^ i —7* £±IB S M A 3 ^ ;p £ # ilT^ 

j-lgv? _ + > ^ ^ * - 7 £±13 SMAn^;^ £^-e±|B$i<£>^ 

mi &*sa vtztvgm r~--?t^ zmz-tz^t t-tzmj**- 

7l34o^T > 

±ib^#^ * -7^®®-r * 7 y 7^ * * jwb * * -7* ^ . 

1£7 > * ;WB ^ ^ > ^ * * ;WB ^ * -7* 

L-tz s M A 3 <i ;i/*^tr <r £ £ f £ * -7* 0 

3. HUlB*#^i-7*(Z)5feM!l^«> tul3*#^^-7©^MK-RM©^ 

fH3^#^^-7(-«. ^#^^-7»fA^oT > ;£#^-7£±IB?? 

si t <Dg.mzm.foiz t^±m**M& tztb<D/w— >m *> * i^m^ * % )u&mi h 
m<DmW]^^~y\ 

5. buib^^pi-. mmmm&ftmzftr^&z. tzmmti-z^ m>$ 
m2 izwrncDtmi^ 7*„ 

2 1 



WO 2005/055818 



PCT/JP2004/018855 



6. Wi, j^ffiffilz^zn&*for^--7£frz>tSi&mW}**-- 

a. 

8 . ifuIBiSEMPte, 
BUlB— *f©U ^fulBy-+>^^^^ffl^^-7Wf)ll®i:^me^ 

j3_ — "7 o 

2 2 



WO 2005/055818 



PCT/JP2004/018855 



&z.t ti-&^ m>m 8 immmm^ ^ -y\ 

i i. ituiesMAn^w^ tuiB— mwj >?mz$5^x^ mmv-^-y 

±f BJS tffiMf <^Mi $ ti £ - * teMfc <vm t . 

_hfBii £ £ ^ifBMfiH^^^^M-r^^ffl^^-^^^ £±1Bt« 

tit, ±13^^35 lT/N>->«:i^t« Z£Z$m£1-%>^ l 3 m 

2 3 



WO 2005/055818 



PCT/JP2004/018855 



1 7. IM^-y^ ^lft^^-^@ffi^^iJiP-r^=i>ha- 

i -yt ±tmm t <D&.miz&n& tzi±mfo*m& tzvxD^- >m h * 

l 9 . mrf3jSftW«> 

2 4 



WO 2005/055818 



PCT/JP2004/018855 



tulH— M<D U > ? £ Bute?-* > ^ ^ -y^^MI® «h tr^g * 
2 0 . ituIB S MAn-f ;Hi. ^ U > ? co/J^I?L*5 J: tfiiu U > ? ofj| 

2 2. fuiBSMAn^M*. mm— ft(DV ytmiz&^x^ fuiB^-^v 

2 3. iui3^*^oL-y«. HuiBy-^v^^^^ffl^^-^^a-r 
^ ^ _^ > ^> v*j]s£^ mmmmwm<D sma^ Mzmwt ts n & sei^it ® 

lt*3H l 3 gfcli l 7 t;:f3S£>f£ifr^-^>XxA 0 
2 4. MIBWA^SPli. yy77"«U$)WT^y^^ 
Wfcx ^^x^-f F^S^«*«x./£^ >ha -;uxif -r y ? ^ - t 



WO 2005/055818 



PCT/JP2004/018855 




1X13 



WO 2005/055818 



PCT/JP2004/018855 




2/13 



WO 2005/055818 



PCT/JP2004/018855 




3/13 



WO 2005/055818 



PCT/JP2004/018855 




4/13 



WO 2005/055818 



PCT/JP2004/018855 




5/13 



WO 2005/055818 



PCT/JP2004/018855 




6/13 



WO 2005/055818 



PCT/JP2004/018855 




7X13 



WO 2005/055818 



PCT/JP2004/018855 



m 1 1 




r : \ 



O o o o □ 



8/13 



WO 2005/055818 



PCT/JP2004/018855 



m i 2 




9/13 



WO 2005/055818 



PCT/JP2004/018855 




10X13 



WO 2005/055818 



PCT/JP2004/018855 




11/13 



WO 2005/055818 



PCT/JP2004/018855 



m i 9 




12/13 



WO 2005/055818 



PCT/JP2004/018855 



HI 2 1 




ioo 



13/13 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/018855 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61B1/00, A61M25/00, G02B23/24 






According to International Patent Classification (IPC) or to both national classification and IPC 




B, FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61B1/00, A61M25/00, G02B23/24 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 
Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP 11-48171 A (Masaki ESASHI 
23 February, 1999 (23.02.99), 
Abstract; Fig. 1 
(Family: none) 


) , 




6-8, 11, 12, 
17-19, 22-24 

1-5, 9, 10, 
13-16,20,21 


A 


JP 2002-143312 A (Sumitomo Bakelite Co., 
21 May, 2002 (21 . 05 . 02) , 
Par. No. [0010] 
(Family: none) 


Ltd.) , 


1-5, 13-16 


Y 
A 


JP 3-86144 A (Olympus Optical Co., Ltd.), 
11 April, 1991 (11.04.91), 
Full text; all drawings 
(Family: none) 


6-8,11,12, 
17-19, 22-24 

1-5, 9, 10, 
13-16, 20, 21 


I x | Further documents are listed in the continuation of Box C. 


1 I See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
04 April, 2005 (04.04.05) 


Date of mailing of the international search report 
19 April, 2005 (19.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/018855 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP 5-31066 A (Olympus Optical Co., Ltd.), 
09 February, 1993 (09.02.93), 
Par. Nos. [0067] to [0071]; Figs. 19 to 22 
(Family: none) 


6-8, 11, 12, 
17-19, 22-24 

1-5,9,10, 
13-16,20,21 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



PCT/JP2004/0 1 88 55 



Int. CI 7 A61B1/00, A61M25/00, G02B23/24 



■HE*tfofc*/MRlf» (BIJ8«ffF#3H (IPC) ) 

Int. CI 7 A61B1/00, A61M2 5/0 0, G02B23/24 



1922-199 6^ 
1971-2005^ 
1994-200 5^ 
1996-200 5^ 



ware- a fcgfc fetisjca 



JP 11-48171 A (OTJiE#) 

3, mm , mi, (77^^u 



1 9 9 9. 0 2. 2 



J P 

tfc) , 
U 



2002-143312 
2002. 05. 2 1,. 



Sgg [0010] 



.( •7 r ^ y — * 



6-8, 11, 12, 17 
-19, 22-24 
1-5, 9, 10, 13- 
16, 20, 21 



1-5, 13-16 



roj amic^^m^ mm, m^^m-rsicm 



(Dmm<D it #> k § i m-t z> t> © 

r&j p-^Tyh7 7 5H-M 



04. 04. 2005 



warn******* 1 a 4 2 Q05 



P*H#fF^ (ISA/JP) 
100-8915 



mm * 



2W 



9 2 2 4 



«MS## 03-3581-1101 3 2 9 0 



i^PCT/ISA/2 10 (§2^-^) (2004^1^) 



mmmm^ pct/j p2 o o 4/0 i 8 s 5 5 



c gas) . 



9lJH3:ift© 



mm~tz 

ff^coj5Bg>#-§- 



Y 
A 

Y 
A 



JP 3-86144 A (^-y >v^^X|||fc£:£H±) , 1 9 
9 1.04. 11, ^C, (77^ y — Jfeb) 



JP 5-31066 A (^-y ^^^X^^li) , 1 9 
9 3. 0 2. 0 9, J£|§ [0067] ~ [0071] , HI19~2 

2 (7r'5 y — fcU 



6-8, 11, 12, 17 
-19, 22-24 
1-5, 9, 10, 13- 
16, 20, 21 



6-8, 11, 12, 17 
-19, 22-24 
1-5, 9, 10, 13- 
16, 20, 21 



iSPCT/ISA/2 10 (H2-?-^<DiS£) (2004^1^) 



